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We, Pittsburgh Plate Glass Com- 
pany, a Corporation organised under the 
kw s of the State of Pennsylvania, United 
States of America, of One Gateway 
5 renter, Pittsburgh 22, State of Pennsyl- 
vania, United States of America, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, 
nnd the method by which it is to be per- 

10 formed, to be particularly described in 
and by the following statement: — 

The present invention relates to methods 
of obtaining sterols and antioxidants 
suitable for various applications such as 

15 intermediates in the preparation of wet- 
ting agents, pharmaceuticals, preserva- 
tives of food products and other products 
subject to deterioration by reason of oxi- 
dation. The invention has particular 

20 relation to the recovery of sterols, anti- 
oxidants and other unsaponifiable com- 
ponents from concentrates derived from a 
glyceride oil such as soybean oil or related 
products. 

25 The tocophenols which are antioxi- 
dant* are also called Vitamin E. The 
materials are of interest for nutritional 
and medicinal uses and a lame scale con- 
venient method for their isolation would 

30 he of great value. 

It ha s heretofore been recognized that 
some of the glyceride oils, notably soy- 
bean oil, contain, in addition to a com- 
plex mixture of fatty acid triglycerides 

35 and free fatty acids, small amounts of 
unsaponifiable compounds such as sterols, 
tocopherols and other constituents. Many 
of these unsaponifiable constituents were, 
if recoverable, recognized to be of great 

40 value in the preparation of mhibitols or 
antioxidants for food products or emulsi- 
fies and in some cases, in the preparation 
of pharmaceuticals such as sex hormones* 
However, prior to the present invention no 

45 suitable process applicable on a large or 
commercial scale foT theiT preparation 



has been available. !For these reasons 
some of the materials^ although much in 
demand have remained extremely expen- 
sive and the use thereof by the general SO 
publio has been limited. 

The present invention relates to a pro- 
cess whereby the sterols, antioxidants and 
other unsaponifiable constituents of the 
natural glyceride oils or related products 55 
are recoverable economically and in large 
quantities. According^ to the process a 
concentrate of fatty acids or glycerides 
and sterols produced according to various 
methods and containing in excess of 3% 60 
by weight of unsaponifiable matter ia sub- 
jected to the steps of saponifying the 
fatty acids or the glycerides of fatty acids 
associated with the sterols and the anti- 
oxidants in soybean oil by means of a 65 
suitable alkali, making up the soaps into 
solution with water and a lower alcohol 
in such concentration that no emulsions 
are obtained when contacted with an 
extracting solvent, then extracting the 70 
unsaponifiable constituents in counter- 
current fashion from the soap solution by 
application, of a solvent such as naphtha , 
an ether or a chlorinated hydrocarbon or 
any other solvent of the unsaponifiable 75 
matter, which is substantially insoluble or 
but slightly soluble in the mixture of 
water, alcohol and soap. 

Furthermore according to a preferred 
embodiment of this invention substantial 80 
economies in the use of alcohol in the 
water-alcohol phase of the system and 
enhanced speed and smoothness of opera- 
tion, can be attained in a counter-current 
system for extracting unsaponifiable 83 
matter from soaps in a solution of water 
and a water soluble alcohol, by the addi- 
tion of a water soluble alcohol to the sol- 
vent of unsaponifiable matter in, a zone at 
or near the inlet end for the solvent. This 90 
added lower alcohol can be included in 
the feed of solvent of unsaponifiable 
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matter, or it can be introduced through 
._ an inlet contiguous to, or near the solvent 
inlet, but below, the inlet for soap solu- 
tion. When so introduced, it promotes 
5 pliase separation and reduces the tendency 
to emulsifieation and flooding. Systems 
which otherwise would be practically 
inoperative for countercuxrent extraction 
are rendered operative by addition of 

10 small, proportions of lower acohol at or 
near the bottom of the extraction zone. 
The concentration of tile alcohol in the 
lower zones near the outlet for the soap 
solutions is thus increased, 

15 For a better understanding of the inven- 
tion reference may now be had to the 
accompanying drawings in which . the 
single figure ^agrammatically illustrates 
a convenient process of effecting* the vari- 

20 pus extractions involved in or applicable 
in the practice of the invention. 

In the practice of this invention, vari- 
ous products comprising soybean oil 
glycerides or fatty acids or soaps of fatty 

25 acids or mixtures of these, and unsapom- 
fiahle materials in sufficient _ concentra- 
tion may he employed as starting materi- 
als. Tkese may be derived from several 
sources. ]? or . example, in certain pro- 

30 ceases of extracting oils such as those dis- 
closed in Patent No. 658, 907 r gly_eeride 
oils, such as soybean oil, were subject to 
treatment with selective polar solvents 
such as furfuTal -or ethyl aceto acetate, 

35 having preferential^ solvent action to the 
more unsaturated components of the 
glyceride oils. The sterols andinhibi- 
tols of soybean oil are selectively dissolved 
by the polar solvent so that the extract 

40 fraction resulting from the application of 
the process is substantially enriched in 
.these components. 

It is usually practicable thus to extract 
20 to 80 per cent of the original oil as a 

45 solution in a polar solvent such as anhyd- 
« rous furfural. . The solvent pan be 
removed from this solution with the 
further concentration of the unsaponifi-* 
ables and the mixture, then saponified 

50 with alkali and treated under the pro- 
visions of the present invention to recover 
liutfapomfiables. However, in most 
instances, it is preferable first to selec- 
tively remove the major portion of the 

55 glyceride oil components from the solu- 
- - fion ior other uses, at the same time 
further concentrating the unsaponifiable 
matter ^ with respect to the glyceride oil 
remaining in solution. Various methods 

60 of effecting such concentration are avail- 
able. 

One convenient method, however, in- 
volves selectively extracting the glycer- 
ides of the fatty acids from the polar sol- 
65 vent solution by means of a solvent immis- 



cible with or only partially miscible with 
the polar solvent. Naphtha constitutes 
one such solvent. Preferably, naphtha 
of paTaffinic character is employed and it 
may comprise hydro carbons i of various 70 
molecular weights containing, for 
example, 6 to 10 carbon atoms in the mole^ 
cule. However, a heptane to decane 
fraction has been found to operate effici- 
ently in the system.^ In most instances, 75 
it is advisable to strip off a portion of the 
polar solvent^ such as furfural, from the 
extract solution by distillation before 
washing the solution with naphtha. 
Sufficient solvent may be distilled to 80 
form a 20 to 50% solution by weight of 
oil in furfural. The remaining extract 
solution may then be washed with naph- 
tha TFithin a ratio of approximately .£ to 

10 parts by volume per part of original 85 

011 extracted . The operation may he 
conducted eountercuTrently in a suitable 
column or may be conducted batehwise. 
Preferably, the temperature of operation 

is within an approximate range of 45 to. 90 
&5 fl ]j\ though variations of five or ten 
degrees higher or lower are contemplated. 

As a result of the washing of the extract 
solution of oil dissolved in polar solvents, 
nearly all of the" glyceride oils are 95 
extracted out into the naphtha solution. 
The naphtha from this solution may be 
evaporated and the oil recovered for use 
as a drying oil or for other purposes. 
There remains in the polar solvent a eon- 100 
ceutration of the free fatty acids and the 
unsaponifiable matter and* some glyceride 
oils. This latter portion, hereinafter 
called "by-product* 1 , is small with res- 
pect to the original oil extracted but is, 1C5 
of course, considerable with respect to the 
small amount of unsaponifiable matter* 
The free fatty acids, unsaponifiables and 
glyceride oils maybe recovered from the 
polaT solvent solution by efvaporation of 110 
the solvent. It is also permissible to 
extract them out with an excess of naph- 
tha and then to evaporate the naphtha. 
The composition of the recovered portion 
i s approximately a B follows: — 1J5 
5 to 40 percent by weight free fatty 

acid 

4 to 30 percent by weight unsaponi- 
fiable matter . 

The Jcemainder — glyceride oijs and 120 
other constituents. 

If preferred, a concentrate of the 
unsaponifiable matter free fatty acids and 
a small amount of glyceride oil mav be 
recovered from an extract product oil by 125 
contacting this extract oil with a wet 
polar solvent, such as a saturated or nearly 
saturated solution of furfural and water. 
Conveniently, this extraction can be con- 
ducted at a temperature of about 60 to 130 
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90* Before the aqueous furfural 

extraction, all or much of the original 
polar solvent, such ay furfural, employed 
m initially treating the original oil t may 
5 he eliminated hy distillation. 

As a result of the extraction of the 
original extract oil with wet polar sol- 
vents such as t furfural, the free fatty 
acids, unsaponifiable matter and a small 

10 amount of glycerides are extracted in the 
wet solvent. The glycerides of the free 
fatty acids are relatively insoluble and 
separate out as a layer which can be 
recovered for other purposes. The 

15 remaining concentrate or "by-product 1 ' of 
unsaponinahle matter, free fatty acids 
and residual glyceride oils or glycerides 
of free fatty acids may be recovered hy 
evaporation of the solvents and are of 

20 much the same composition as that 
recovered hy the extraction of the polar 
advent extract with naphtha. 

Another appropriate source material of 
unsaponrfiable matter suitable for use in 

25 the practice of the present invention com- 
prises the so-called soap stocks and 
"foots" acids resulting, from the refining 
of soya oil with small amounts of alkali * 
Tn tnis refining operation, small amounts 

30 of free fatty acids and gycerides of soya 
oil are converted into soaps, and when 
these are separated off, it has been found 
that a hiffh percentage of the unsaponi- 
nahle matter and" notably of the sterols, 

35 of which stigmasterol is one of the more 
important are retained in the soap stock 
fraction. Soap stocks also include con- 
siderable amounts of unsaponified glycer- 
ides as well as substantial amounts of 

40 water. A typical composition of a soya 
soap stock is given on page 834 in the 
hook ' 'Soybeans and Soybeans Products", 
Yohime II by Elare S. MarHey. When 
recovered, tfie free fatty acids liberated 

45 are of considerable value- 
In accordance with this invention, 
these foots can be treated with alkali 
such as sodium hydroxide, or other 
sources of mixture of soybean acids or 

50 soybean, glycerides rich in unsaponifiable 
matter such as sterols and tocopherols 
are available and may be used as starting 
materials in the practice of the present 
invention, Some such additional sources 

55 include t — 

1. Distillation residue from distillation 
of soya acids. 

2. Extraction of oil hearing soya meal 
with hot etlianol or a mixture of metha- 

60 nol and hexane. When the solution cools 
a concentrate of unsaponifiable matter 
exists in the alcohol layer. 

S. The distillate from the molecular 
distillation of soyhean oil* 

65 4, In the treatment of soya oil with 



absorbants such as fuller's earth or activ- 
ated clay, unsaponifiable matter is selec- 
lively absorbed and the resultant concen- 
trate of unsaponifiJable matter can be 
extracted out from the absorbant, after 70 
the latter has been filtered off, hy treating 
the absorbanf with naphtha or other sot- 
vents. When the naphtha is evaporated, 
the concentrate is recovered, 

5. A concentrate of unsaponifiable 75 
matter is obtained by liquid extraction of 
soya oil with a lower aliphatic alcohol of 
one to three carbon atoms such as metha- 
nol, ethanol, propanol or isopropanol. 

6. Concentrates of unsaponifiable 80 
matter distill off when the sova oil is 
vacuum deodorized by hlowing with 
steam. 

7. Fatty acids from saponification and 
subsequent acidification of soya oil or by 85 
hydrolysis of soya oil, or soya soap stocks 
may be extracted 5 for example, with fur- 
fural and naphtha, to provide a" concen- 
trate very rich in unsaponifiable matter. 

8. A concentrate of unsaponifiable 90 
matter prepared by the extraction of soya 
oil with liquid propane- 
All of these materials containing about 

3% and upward of unsaponifiables can be 
employed as starting ^ materials in the 95 
practice of this invention. The concen- 
trates can be saponified with alkali, made 
up into an appropriate solution in water 
and a lower wateT soluble, monohydric 
alcohol and then they can be counter- 100 
currently extracted with naphtha or other 
solvent of unsaponifiable matter which 3 s 
at least partially immiscible in the soap 
solution.^ 

Likewise, it is possible to obtain even 105 
fttrther preliminary concentration of the 
unsaponifiSable matter and thus to reduce 
the volume of soap solution extracted hy 
splitting the glycerides in a concentrate 
of unsaponifiable matter such as a soap 110 
stock or a by-product from solvent extrac- 
tion of soya oil, and then fractionally 
distilling off free fatty acids. Such split- 
ting may be effected by saponifying the 
concentrate with alkali and then acidify- 115 
ing the resultant soaps. The acids can 
also be liberated by hydrolization or hy 
Twite hellization or similar methods. A 
large amount of the fatty aeids can then 
be distilled. As a result of this opera- 120 
tion, the unsaponifiable matter, and not- 
ably the sterols, are even further concen- 
trated in the still residue. Tln a residue 
may then be subjected to treatment with 
alkali in order to resaponify the free 125 
fatty acids and glycerides remaining, and 
the mixture of soaps and unsaponifiable 
matter may be made up into solution 
and extracted in the manner above des- 
cribed, la© 
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Summarizing tie composition^ to be 
treated according' to ike invention have 
the following composition : (upon a water 
free basis) : — 
5 3—^50% hy weight unsaponifiable 
matter 

5 — 70% by weight of free fatty acids 
or soaps 

The remainder — glyceride oils and 

JO other constituents, 

These compounds are saponified and the 
saponified mixture comprises in addition 
to water and alkali, the following : — 
5 — 35% of soybean oil concentrate 

15 (in a saponified form) 

10 — 40% of methanol, ethanol, iso- 

propanol, or propanol 
30 —^85% water 
0,5— 7,0% of alkali (as soaps or free) 

20 Extraction of an alcohol solution of such 
a saponified mixture with naphtha or like 
solvent may be effected in, an apparatus 
such as an extraction column of the type 
disclosed in the present drawings. It 

25 may also be effected by continuously 
feeding naphtha and soap solution into a 
centrifuge of the so-called Podbieniak 
type. The solution in the latter is fed 
in at the axig and naphtha in at the outer 

30 periphery. The denser component (soap . 
solution) permeate^ ouWardly along an 
invohiteiy coiled perforated diaphragm in 
the centrifuge and the naphtha permeates 
inwardly in continuous counter-current 

35 flow. . The naphtha phase is drawn off at 
the axis of the centrifuge and the soap 
solution is drawn off at lie periphery. 

A suitable embodiment of apparatus for 
use in the practice of the invention is 

40 illustrated in the drawings and comprises 
Columns I and II- A soap solution of 
unsaponifiable concentrate may be fed 
into Column I near the top thereof as 
indicated at 3 and a naphtha solution is 

45 fed in near the bottom as indicated at 4. 
rSoap solution from which the extract of 
unsaponifiable matter has been removed 
is drawn off from the bottom of the column 
as indicated at & and passes to a still 6 

50 for removal of the solvents contained 
therein. The soaps may. then pass 
through a line 7 to a container 8 where 
the soaps are acidified in order to regener- 
ate the free fatty acids. -Such acids are 

55 drawn off as indicated at 9 and passed to 
a container 10 for storage or for further 
treatment. 

The solution of unsaponifiable matter 
in naphtha is drawn off at the top of 

60 Column I as indicated at 11 and passes 
to a zone slightly above the bottom of 
Column II. Simultaneously, water is 
fed into the top of Column II as indicated 
at 12 in order to wash out residual soaps 

0 from the concentrate of unsaponifiable 



matter. ^ The naphtha solution of con- 
centrate is drawn off as indicated at 13 at 
the top of Column II. Simultaneously, 
the water solution of soaps and other 
water soluble constituents is drawn off as 70 
indicated at 14, and may be subjected to 
further treatment- The naphtha solu- 
tion of unsaponifiable matter passing out 
at 13 may be subjected to further treat- 
ment, for example to evaporation in order 75 
to eliminate the naphtha contained 
therein. 

The proportioning of the several com- 
ponents in the centrifuge or in the 
Column I will vary to some degree for 80 
different alcohols as solvents. However, 
the ranges are fairly nearly coextensive 
and overlap each other over much of their 
extent. With altyl monohydric alco- 
hols containing 1 to 3 carbon atoms^e.g. 85 
methyl, ethyl isopropyl and propyl alco- 
hol, the proportions usually will fall 
ppprximately within the ranges specified 
in thfi examples which are to follow. In 
most^ instances, the proportions in the 90 
solutions comprising* water and an alco- 
hol of 1 to 3 carbon atoms may vary. A 
good average statement of proportions in 
the final feed solution for any of these 
alcohols will be approximately as 95 
follows : — . 

Parts by 
weight 

Saponified sterol concen- 
trate v - 100 100 
(upon a water free basis) 

Water 146 to 1460 

Alcohol of 1 to 3 carbon 

atoms - - - - €1 to 610 
Naphtha preferably is employed in a ratio 105 
of 1 to 10 parts hy volume per part of soap 
solution. 

The temperature of operation of the 
system may be almost any from approxi- 
mately normal room temperature or no 
thereabouts up to that at which one or 
more components of. the system tend 
strongly to volatilize off. 

The temperature should not exceed the 
boiling point of any component of the 115 
svstem. A range of about 100 to 160 or 
180° F. is preferred. 

The flow of solvent of unsaponifiable 
matter, e.f?., naphtha, may be within a 
ranfre. of about 1 to 10 parts by volume per 120 
part of soap solution. The rate of feed 
to the column should be within a range 
at which an interface X will form between 
the water-alcohol phase and the naphtha 
phase at some level between the outlets 125 
for rafiinate and the extract, and the 
phase will effectively separate from each 
other in the clearing gones A and B at the 
ends of the column. 

If desired, the naphtha solution -of 130 



unsaponifiable matter may be water- 
washed to remove traces of soaps. The 
naphtha may then be evaporated from the 
rafnnate phase to recover the unsaponi- 

5 fiable matter. 

The concentrate^ of free fatty acids and 
unsaponiifiable matter in the small residue 
of glyceride oil is excellently adapted for 
treatment in accordance with provisions 
10 of the present invention for purposes of 
recovering tta sterols, tocopherols and 
other unsaponifiable constituents. In 
order to accomplish this result the free 
fatty acids and the glyeerides are first 

15 converted into soaps soluble in water and 
alcohol. 

The following examples illustrate the 
application of the principles of the inven- 
tion in the recovery oi unsaponifiable 
20 matter of soybean oil from a concentrate 
such as is herein described. 

Example I 
One thousand kilograms of a special 
soybean oil (by-product) derived by sol- 

25 vent fractionation in accordance with the 
provisions of the technique already des- 
cribed containing 4.6% unsaponifiable 
material (a large percentage of which 
was sterol in nature) and the remainder 

30 being glyceride oil, fatty acids, and other 
constituents was saponified in 1000 liters 
of methyl aloohol, and 375 liters of water 
with 200 kilograms of sodium hydroxide 
and was then diluted with 1000 liters of 

35 water. Four parts of this solution was 
diluted with a mixture of 2 parts of water 
and 1 part of methyl alcohol. The total 
water was 3061 liters or 3061 kilos. The 
total methyl alcohol waB 1639 kilos or 

40 2060 liters. It is contemplated that sub- 
stantial variation in these values may at 
times be desired. Proportions of as low 
as 60% or as high as four or five-fold are 
contemplated. This variation may be 

45 tabulated as follows: — 

Parts by 
weight 

By-products as soaps - 100 

(upon a water free basis) 

50 Water - 153.5 to 1535 

Methyl alcohol - - - 81.9 to 819 
The resultant solution of saponified fatty 
acids and unsaponifiable matter in water 
and alcohol was then counter-currently 

55 extracted in an appropriate column with 
naphtha of about a heptane fraction. The 
solution is particularly well adapted to 
countercurrent extraction because it does 
not form emulsions^ a difficulty charac- 

60 teriadug many solutions, The naphtha 
was introduced at the bottom of the 
column and the soap solution at the top. 
The conditions of operation are tabulated 
as follows; — 



Column temperature - 148' i\ 65 
Soap solution feed - - 65 parts 

(by volume per minute) 
Naphtha feed - - - 120 parts 

(by volume per minute) 
b'roin the original 100 kilograms of 70 
extract were recovered 4.2 kilograms of 
unsaponifiable matter relatively rich in 
stigmasterol. Recovery of the unaaponi- 
fiable matter may be attained by evapor- 
ation of solvent or other appropriate 75 
method. . 

Example II 
Two hundred pounds of extracted soy- 
bean oil by-product of the same character 
as that described in Example I but GO 11 " 80 
taining more unsaponifiable matter, was 
sap oni tied with 50 pounds of sodium 
hydroxide in 26 pounds of water and 185 
pounds of isopropyl alcohol under reflux. 
This solution was diluted with 530 pounds 
of water and extracted in the counter- 
current column with a heptane fraction 
of naphtha. The total amount of water 
was o55 pounds and the total amount of 
isopropyl alcohol was 135 pounds, 90 
Assuming a variation of 50 to 500 per 
cent of these values, the range of propor- 
tions for the several components of the 
system may be tabulated aa follows : — 

parts by weight 93 
Uy-product oil as soaps 100 
Water - - - 138,8 to 1388 
Isopropyl alcohol - 4&.2 to 463 
The solution, like that disclosed in 
Example I, is particularly well adapted 100 
to countercurrent extraction because it 
does not emulsify in such operation. 
The conditions of operation were a& fol- 
lows: — 

Column temperature 106 to 125° F. 

Soap solution feed - 136 

(parts by volume) 

If aphtha feed - - 405 

(parts by volume) 
The resultant naphtha concentrate of J^IO 
unsaponifiable matter was then further 
washed in a second column with water in 
order to remove any residual soaps 
remaining in solution in the naphtha. The 
second column was operated at a temper- jj5 
ature of 96 to 148° I\ 

In this manner 12.9 pounds or 6,45 per 
cent of ungaponifiable matter based upon 
the extract treated was recovered upon 
evaporation of the solvent. This unsaponi, j20 
fiable matter represented 93 A per cent of 
the tocopherol and 98.4 per cent of the 
total sterol content of the concentrate 
which was subjected to saponification. 

In making up the soap solutions for J25 
extraction of the unsaponifiable matter in 
Examples I and II, wide variations in the 
ratios of the water and alcohol compon- 
ents to the saponified concentrate are con- 
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templated. Tie total of <me or both of 
these components may he 50% or even less 
than given in the, examples. On the 
other.hand, the ratio of either or both of 
5 these components iuay be increased four 
or five fold or even more. 

The ..alkali employed in sapnincations 

- may be . nearly molar with respect, to the 
total of the- fatty acids present as free 

10 adds or combined as triglycerides of the 
acids but the ratio is susceptible of con- 
siderable variation, J 1 or example, the 
ratio may be-as-muohas 100% greater 
than molar Usually, undue excesses are 

15 uneconomical, 

- As a preliminary o£ the saponification 
and extraction of the soybean oiL concen- 
trate of -unsaponifilable matter as obtained 

- from furfural or- other polar solvent 
20 extraction of soybean oil, the concentrate 

may _be subjected to treatment in order to 
facilitate the elimination of coloring 
matter in the unsaponifiable matter. In 
this operation the by-product or extract, 
25. before it is saponified, is treated with 2& - 
pounds of commercial sulfuric acid dis- 
solved in 2& pounds of water per each 200 

- pounds of oil. The mixture is thoroughly 
agitated for, several hours at a temper a- 

30 ture-of approximately 170° F. The sul- 
furic acid may then be allowed to separ- 
ate and is drawn off and the resultant 
treated oil or by-product oil is washed 
with water or, if preferred, the sulfuric 

35 acid may be -left in the oil and neutral- 
ized with alkali, such as sodium hyd- 
roxide. " When the by-product oil is thus 
treated with sulfuric acid and subjected 
to saponification- and extraction in 

40 accordance with the provisions of the pre- 
sent invention, it is found that certain 
objectionable coloring matter initially 
present in the ly-pro duet is retained pre- 
ferentially in the soap , solution and is not 

45 extracted out -into the naphtha ooncen- 

- - trate of unsaponifiable matter. 

It will be appreciated that in the fore- 
going examples and in similar applica- 
tions of the principles of the invention, 

50 sodium hydroxide, potassium hydroxide, 
or ammonia or amines, may be employed 
in the performance- of the saponification 
operation. Methyl alcohol or isopropyl 
alcohol may be replaced by other of the 

55 lower alcohols such a& ethyl, or n-propyl 
alcohol. Kaphtha may be replaced by 
ah ether such as diethyl ether or other 
ethers or by aromatic hydrocarbons such 
as toluene or xylene or by halogenated 

60 hydrocarbons such as ethylene, dichloride - 
or indeed b-T any other liquid organic 
"solvents which are substantially immis- 
cible with the alcohol and water solution 

- of soaps and unsaponifiable matter. 

65 In" the -extraction : of the soap solution 



in order to remove the unsaponifiable 
matter, the ratio of solvent to soap solu- 
tion is susceptible, of wide variation 
though it is preferable that the solvent 
should at least equal the volume of the 7( 
soap solution,. However, any ratio of 
solvent to soap solution above this value 
can be employed- .Of course, excessive 
increase of the volume of solvent becomes 
uneconomical because of the amount of 7i 
solvent required to be. evapoated and 
because of the size of the apparatus in 
proportion to the amount. . of material 
treated, Probably it will seldom be 
desired to employ a higher, ratio solvent 8C 
for unsaponifiable matter than 10 parts 
by volume to 1 part by volume of soap 
solution* 

Example III 

In accordance with the provisions of 
this example, a concentrate rich in toco- 
pherol, sterols and other unsaponifiable 
matter of soybean oil was obtained from 
a by-product fraction of soybean oil 
resulting from extraction of soybean oil 9( 
with a polar solvent as disclosed in 
Patents J$o. 658,967, 687,473 or 68S,674, 
and subsequent extraction of the major 
portion of the fatty acid glycerides from 
the polar solvent phase with naphtha. 9* 
The by-product portion rich in fatty acids, 
tocopherol, sterols and other saponifiahle 
matter is retained in the polar solvent 
phase, and wag recovered by distillation 
of the polar solvent, \{ 

In accordance with this example, 100 
pounds of such soybean by-product of an 
acid value of 32', and iodine value of 
137.9, a 2.51% tocopherol and 7,89% 
unsaoonitfiJable matter, was treated with l( 
caustic soda in such manner as to mini- 
mize destruction of tocopherol. A satis- 
factory procedure involved addition of 20 
pounds of sodium hydroxide, 69 pounds of 
water, and 125 pounds of 100% isopro- 1] 
panol to the foregoing quantity of by-pro^ 
duct. ^ Preferably the mixture of sodium 
hydroxide, water and isopropyl alcohol 
were refluxed together prior to the addi- 
tion of the by-product, in order to elimin- I] 
ate dissolved oxygen- which might 
adversely effect the -tocopherol content of 
the by-product. Manifestly, if toco- 
pherol is not to be recovered along with 
the other unsaponifiable matter, the ^ 
refluxing procedure may be eliminated. 
The mixture was cooled to about 50 Q C. 
while nitrogen gas was bubbled through 
it, at which point the by-product was 
added and the mixture was refluxed while 
being ^ protected with nitrogen, until 
saponification was complete or substanti- 
ally complete. To this saponified mix- 
ture, 186 pounds of oxygen free water was 
added to provide a feed solution for the 1; 
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Column I. Care was observed at all 
stages to avoid admission of oxygen to the 
solution. This can be attained by main- 
tenance of a blanket of nitrogen gas over 
5 ail free surfaces of the solution at all 
stages. 

The feed solution as obtained, was of 
the following composition:— 

By weight 

10 By-product (as soaps) - - 20% 
Isopropyl alcohol - 26% 
Sodium hydroxide (free and 

combined) - 4% 
Water ------ 51% 

15 Such mixture contained 0.50% tocopherol 
and 1,38% of unsaponifiable matter. The 
specific gravity of the mixture was 0.974. 

The solution of soaps and unsaponifi- 
able matter was fed in at 3 into the upper 

20 portion of the extraction zone in Column 
I which in this instance was a stainless 
steel tub© of 2 inches diameter with an 
inlet for solvent of unsaponifiable matter 
spaced 59 feet below the inlet for the soap 

25 solution. There was a 20 foot clearing 
section at the top of the column and a 5 
foot clearing section at the bottom. The 
column- wa» operated at a temperature 
range of 130' F. to 140° I\ 

30 In a first run. Column I was fed at 3 
with 50 cc. per minute of soap solution 
and at 4 with a naphtha without any 
alcohol, at a rate of 150 cc. per minute. 
With naphtha alone as solvent medium 

35 f°J* the unsaponifiable matter, difficulty of 
operation wag experienced at these rates, 
owing to some emulsifioaticra. of the 
phases with each other in their passage 
through the column, 

40 In a second run, the substitution for 
the naphtha alone, of a naphtha feed, con- 
taining 4.76% by volume of isopropanol 
upon the basis of the mixture of solvents, 
eliminated the difficulty from emulsifica- 

45 lion and ready separation of phases was 
attained. 

Runs were made to ascertain the maxi- 
mum rate of feed in the above described 
column and under the conditions of oper- 

50 ation previously described. The feed of 
soap solution in the ^ last preceding 
example was increased in stages first to 
60, then 70, then 80 T then 90, and finally 
to 100 cc, per minute, the feeds of naph- 

55 tli a and isopropanol being increaeed pro- 
portionally. ]So difficulty with column 
flooding was experienced at any of these 
rates. These constitute excellent rates 
of feed. 

£0 The naphtha solutions of unsaponifiable 
matter from Column I were washed with 
water in Column II whioh was of iron 
and of similar diameter to Column I. 
The temperature of washing ranged from 

65 105* F, to 110 G F, The spaeing of the 



inlets for wash water and naphtha solu- 
tion of unsaponifiable matter in Column 
II waa 47£ feet* Clearing sections res- 
pectively of 1| feet and 2 feet were main- 
tained at the top and bottom of the 70 
Column II. The wash water feed waa 
in a ratio of 1 to 1 with respect to the 
original water-alcohol-soap feed to 
Column I. 

The recovery of available tocopherol 75 
based on the content of the original by- 
product was 80%. The recovery of 
unsaponifiable matter was 99% upon the 
same basis. (Percentages as herein 
given are by weiglit.) SO 

Becovery of a fraction of increased 
tocopherol content from the recovered 
unsaponifiable matter may be effected in 
various ways. For example, the unsaponi- 
fiable fraction from Column H may be 85 
subjected to distillation to eliminate the 
naphtha. The mixture of tocopherol 
and other unsaponifiable matter may then 
be subjected to vacuum di&tillation pre- 
ferably accompanied by hydxogenation in 90 
order to obtain a fraction of high toco- 
pherol content. The sterols may be 
removed from the distillates by crystalliz- 
ation from solvents. 

On the other hand, the unsaponifiable 95 
material may be subjected to fractional 
crystallization from a medium such as a 
mixture of 66% by volume methanol and 
33% by volume of isoprorjyl ether. The 
ratio of solvent to unsaponifiable mateaial 100 
upon a weight basis may be 4 to 1. The 
rate of solution of the tmsaponitfiable 
matter may be promoted by refluxing* the 
mixture. A sterol rich fraction may be 
crystallised off at a temperature of 10 to 105 
15 * C. The crystals so obtained are 
washed with solvent to remove the intense 
color (yellow-red) and the sterols remain- 
ing are of straw color. They may be 
subjected to any further processing which HO 
may be desired. 

The solution of inhibitols oomprismg 
tocopherol remaining is of intense red 
color. It can- be processed further by 
distillation or hydrogenation if so desired. 115 

Example IV 

In this example, the starting material 
was again a by-product recovered from the 
furfural after extraction of the major 
portion of the glyceridea from the fur- 120 
fural with naphtha in solvent fractionat- 
ing 1 soybean oil; Thie by-product con- 
tamed 7.03% by weight unsaponifiable 
matter^ including 1.96% by weight upon 
the basis of the by-product of tocopherol. 125 
T3ie arid value was 48.9 and the iodine 
value was 148.4. 

This material was made up into a soap 
solution in water and isopropyl alcohol as . 



in Example III and then was counter- 
currently extracted with naphtha of an 
average molecular- c art oil content of about 
7 atoms per molecule. Column I in this 
5 example was o£ stainless steel packed with 
£ inch Berl saddles. It was of the follow- 
in# dimensions : — 

Diameter . - - - « 6 inches 
Height - - - - 86.75 feet 
10 Upper clearing zone - 3.75 feet 

(unpacked) plus 31.75 feet packed 
Lower clearing zone * 6 feet 

(unpacked) 
The -temperature ranges corresponded to 
15 those disclosed in Exainple HI, 
The feed rate was 

Soap solution 150 milliliters per 
minute. The naphtha feed was varied 
from 150 to 600 milliliters per minute, 

20 the.averago being about 300 milliliteirB per 
minute. The isopropyl content of the 
naphtha employed for extraction varied 
from 2.44% to 4.76% by volume. 
- The naphtha extract solution was 

25 washed in Column II which was packed 
in the. extraction zone with J inch Berl 

- saddles and which was of the following 
dimensions : — *- 

Diameter - - - ' 3 inches 

J0 Height - - - 87 feet, 6 inches 
Upper clearing zone 23 feet, 10 inches 

(packed) 

Lower clearing zone 6 feet, 6 inches 

(unpacked) 

35- A total of 1780 pounds of by-product 
were so processed. A yield of 122 pounds 
of unsaponifiable matter, representing a 
percentage yield of 97% of the available 
unsaponinable matter, was recovered. 

40 This contained 38.7 pounds or 31,7% of 
tocopherol. 

About 25 pounds of the unsaponinable 
matter was crystallised at 20° C* from a 

- mixture of 70% by weight methanol, 30% 
■ 45 by weight isopropyl ether. The crystals 

were washed with additional solvent. A 
yield of 29.5 % based upon the unsaponi- 
nables of sterols, having a melting point 
of 137 .3—136 C. was obtained. 

50 The inhibitol fraction was retained in 
the solvent. The inhibitol constituted 
4.83% on the basis" of the original by-pro- 
duct. The "tocopherol content was 1.93% 
on a like basis. 

55 The following additional examples 
illustrate the application of the techniques 
of the present invention to the recovery 
of unsaponinable matter, and notably of 
sterols^ from the soap stocks from soya oil. 

60 It is preferred to split off the fatty acids 
combined with glycerides as free fatty 
acids and then distill off a considerable 
proportion of such acids as an inter- 
mediate step. In some cases^ the stocks 

fiS may contain considerable amounts of gum 



which may interfere with the splitting 
operations. This gum may be removed, in 
accordance with the provisions of the 
present invention by preliminary treat- 
ing the stock with 15% sulphuric acid 20 
and washing out water soluble materials 
with water. 

In any event, the final fatly aeid mix- 
ture containing the unsaponinable matter, 
before m distillation, will contain t from 75 
approximately & to 10% of unsaponinable 
matter, and 80 to 97% of free aoids. 
Residual esters may also be present. The 
percentage of the latter may vary from 
0 to 10% . The percentages j as above given, go 
are to be considered a& being by weight. 
The mixtures may be distilled under 
vacuum^ and the. temperature should not 
he permitted to go substantially above 
350* 0. In this manner, a distillate con- 85 
stituting 75 to 95% of the charge can be 
obtained. Small amounts of unsaponi- 
nable matter may also be present in the 
distillate. The amount will usually be 
within the range of 0.5 to 2% by weight. 90 
formally, but little of the steerols will be 
carried over into the distillate. 

The pot residue is a dark viscous liquid 
or even a semi-solid or waxy material. 
The pot residue will contain, in most in- 95 
stances, about 5 to 50% unsaponinable 
matter including nearly all of the steals 
and from 5 to 60% volatile fatty acids 
and polymerised fatty acids, and any gly- 
cerol eatery resulting from incomplete 100 
splitting, and any wax-type esters from 
the sterols and other alcohols in the un- 
saponinable matter. Soya acid distillation 
pitches generally will contain at least 20% 
unsaponinable matter, of which about 105 
50% comprises, the sterols, which are xioh 
in stigmasteroL 

The sterols from the distillation 

- residues cannot . be - recovered by direct 
methods, . such as crystallisation, probably no 
because most of the sterols are tied up in 

- the mixture in the form of esters. The 
saponification operations herein disclosed 

- result in splitting of these esters and the 
subsequent steps of solvent extraction of U5 
the unsaponinable matter eliminate the 
fatty acids as soaps from the system so 
that the sterols can then be separated off 

in relatively pure state by crystallization, 
or by distillation under high vacuum, or 120 
by other methods, 

It is to be understood that approxi- 
mately a sevenfold increase in the concen- 
tration of the sterols is secured by 
distillation! The. pot residue or still 125 
residue will contain from 4 to 8 times as 
much sterol as the whole fatty acid feed 
stock which is subjected originally to dis- 
tillation. 

It must be recognized that distillation 130 
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conditions may influence yield and 
properties of the sterols in the distillation 
residue. Temper atureg that are too high, 
or too long tin exposure to more moderate 

5 temperatures may cause destruction or 
deterioration of the sterols. Distillation 
should he conducted under vacuum and 
at a relatively low temperature, and at aa 
high vacuum as is practicable to attain , 

10 J s preferred* 

An appropriate solution system 
ohtained from a distillation pitch from a 
soya soap stock acids comprises a mixture 
of distillation pitch in the form of soaps 

15 and unsaponifiable matter, 20% hy 
weight; isopropanol, 35% by weight, 
sodium hydroxide, partially in the form 
of soaps, 4% hy weight; and the rest 
(ol% hy weight) water. 

20 Iu the saponification of the glycerides 
and the free fatty acids of a soap stock, a 
bv-product from'solvent fractionation, or 
similar source material containing^ rela- 
tively large amounts of unsaponifiable 

25 matter, alkali such as sodium hydroxide 
or potassium hydroxide preferably, is 
employed in sufficient excess to insure 
complete saponification- Usually the ex- 
cess proportion will not be greater than 

30 100% upon a molar basis. 

The following examples illustrate the 
application of the invention to the separa- 
tion of the unsaponifiable matter from a 
soap stock obtained in the refining of soya 

35 oil with alkali. 

BxAMPi^T. 
A soap stock obtained in the alkali 
treatment of soya oil was further treated 
|?y boiling with excess alkali to saponify 

40 the prlyeerides and other esters present in 
the original stock. This material is 
allowed to settle and a two phase system 
formed, the upper soap solution feeing 
then separated from the lower lajrer con- 

45 faining the solution of excess alkali, water 
and glycerol. The upper soap solution was 
analysed bv method <* 3— 3fi of the 
American Oil Chemists Society and was 
found to contain 5®. 8% fatty acid. The 

50 remainder consisted of water and water 
soluble constituents. The fatty acids were 
found to contain 4.9% unsaponBtoble 
matter. This soap stock in an amount of 
2,000 grains was made jtd into solution 

55 with 4,000 grams of water and 3,660 
grams of isopropyl alcohol* The solution 
was fed in a continuous stream into the 
top of a 1 inch laboratory column, 6 feet 
long, appropriately packed with J inch 

<S0 Perl saddles. The clearing zones were 
approximatelv 0.5 feet top and 0.5 feet 
bottom. The feed rate was 7.5 cc. of soap 
solution per minute, A naphtha, which in 
this instance was paraflEnic and; of an 

65 average carton content of approximately 



7 carbon atoms per molecule, was fed in 
at the bottom of the column at a rate of 
15 cc. per minute. The temperature of the 
column was 130° F. In a single pass 
through the column, 45.6 grams of un- 70 
saponified matter was separated and 
recovered by evaporation of the naphtha. 
This constituted a yield of S7.9% of the 
unsaponifiable matter present in the 
original sample. In order to separate 75 
sterols rich in stigmasterol from this un- 
saponifiable matter, the latter material 
was dissolved, in acetone in a proportion 
of 10 ijarts by weight of acetone per part 
hy weight of the unsaponfflable matter, SO 
TTpon cooling the solution, the sterols 
separated out and were filtered. The 
sterols were obtained as a crystalline pro- 
duct having a melting point of 130 to 132 
0, with a yield of 17.0 grams. 85 

A distillation pitch as obtained by die* 
tilling a mixture of soybean acids and 
soybean unsaponifiable matter from a 
soap stock as obtained in the refining of 
soya oil may be substituted for the undis- SK) 
tilled material as described in the fore- 
going example* Such pitch contains 
approximately 30% to 30% by weight of 
unsaponifiable matter. Sterols having a 
melting point of 127" C. can readily be 95 
crystallized out in a yield of 40% upon 
the basis of the unsaponifiable matter. 

Exampi^i VI. ^ 
In this example, a distillation pitch 
from a commercial soap stock obtained in 100 
the refining of soybean oil was 
employed as a starting material. This 
pitch contained 30.5 per cent, by weight 
of unsaponifiable matter. The remainder 
of the pitch was primarily fatty acids of 105 
soybean oil. ~For purposes of saponifica- 
tion, a bateh was made up as follows: — 
100 parts by weight of pitch 
16,0 parts by weight of alkali 
55.5 parts by weight of isopropanol 110 
53.5 parts by weight of water 
This batch was refluxed for 3 hours in 
order to attain relatively complete saponi- 
fication. The resultant mixture was then 
diluted so that the solution to be extra c- 115 
ted with solvent of unsaponifiable matter 
bad the following composition: — 

By weight 
Pitch (as soaps) - 19.1% 
Sodium hydroxide - - 2.0% 120 
Isopropanol - 25,6% 

Water 52.4% 

The resultant solution was subjected to 
counter-current extraction with naphtha 
of approximately heptane grade. 125 

Run 1. In this run, an iron column of 
2 inches diameter packed with £ inch 
Berl saddles was employed as Column I. 
The column was 51 feet tall, there being 
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a 1.73 foot clearing zone 3a at tie top and 
a 2 foot clearing zone 3h at tike bottom. 
The wash Column Et was also 51 feet tall 
and was constructed of iron. The upper 
5 clearing son© was 1.75 feet (unpacked)' 
and tlie lower dealing zone- was 7 feet, of 
which 5 feet^ were packed- 
Soap, solution was fed into it© top of the 
column at a" rate of ^milliliters per min- 

10 ute and naphtha" containing* 4.76 ,per_ cent 
by volume of isqpropanol was fed. in at 
tie bottom at the rate of GQ 1 milliliters per 
minute. The "temperature of the column 
was 145° I\ at the top and 135" J 1 , at the 

15 bottom. 

The naphtha extract solution from the 
Column I was fed' into the Column II at 
a rate of 70 milliliterB per minute and was 
washed with an equal volumn .of a mixture 

20 of SO per cent water and 30 per cent iso- 
pfopanol (percentages are by "volume). 
The temperature of the column was 135° 
P.. at the bottom and 143,5 s at the top: 
Run 2. In this run, a" stainless steel 

25 column of 6 inches diameter was employed 
for purposes of oountercurrent extraction 
of the soap solution with naphtha. The 
column was packed with \ inch Bed 
saddles, was 88 f eet t 9 inches tall with a 

30 space of 70 feet between the inlet for" soap 
solution and the inlet for naphtha solu- 
tion, A 3 foot, 9 inch unpacked clearing 
none was left afc the top and a G foot 
unpacked lower "clearing zone was left at 

33 the bottom of tie column. The soap 
solution was fed at 3 t6 the column at a 
rate of 300 milliliters per minute while 
naphtha of an average of 7 carbon atoms 
per" molecule was in. at 4 at a rate of 600 

40 milliliters per minute. The operating 
"temperature was 140" R at the top and 
146 * F. at the bottom. 

The naphtha extract solution contain- 
ing a concentrate of unsaponifiable matter 

45 of the pitch", was washed in a stainless 
steel column of 3 inches diameter, 655" feet 
. high packed with } inch Berl saddles. The 
inlet for naphtha solution was 6 feet. 6 
inches above the bottom and the inlet for 

50 washing fluid was 55 feet from the bottom. 
The top clearing zone was packed. The 
bottom clearing one was unpacked. "Wash 
water was fed' in at a rate of 350 milli- 
liters per minute. The naphtha extract 

55 solution ^aa fed into the 3 inch column 
as it was taken off from the h inch column. 
The 3 inch column was operated at a tem- 
perature of - bottom- and 130° 
bottom,' 

60 Tii both of these runs, a% least 95% of 
the unsapomfiable matter in the soa^ solu- 
tion was extracted. The uneaponifiable 
matter obtained by evaporation of solvent 
wits a brownish solid* 

65 1Po"t purposes of .purification of sterols, 



the unsappmfiable matter was dissolved in 
a proportion of 1 part by weight in 10 
parts by weight of a mixture comprising 
30 per cent by weight of isopropyl ether 
and 70 per cent ( by weight of methanol, 70 
In order to obtain solution of the solids, 
the solvent was refiuxed and the resultant 
mixture was ^filtered while hot to remove 
any suspended matter contained therein! 
The solution was cooled to 20° C, and the 75 
crop of crystals which came down was fil- 
tered off, washed and dried. The pro- 
duct had a somewhat Tirownish color hut 
the melting point was within the range of 
134 to 135° C. The yield was 49.7 per 80 
cent of the "unsaponifiable matter, or 10.3 
per cent based upon the 'original pitch. 
The color of the crystals could be improved 
by reerystallization and /or treatment of 
the solution thereof with activated carbon . 85 
In many instances, such decolorisation 
treatment apparently would not be 
reouiredl 

The extracted soap solution obtained in. 
the foregoing treatment was acidified and 90 
the free fatty acid layer was wateT washed 
and^ dried. The f atty acids were then 
distilled under vacuum to yield 58.7 per 
cent by weight of distilled acids of an 
iodine value of 95.1 3 acid value of 193.7. 95 
The product was a semi-solid at room tem- 
perature. 

Bxamp;le YU 
Substitute methyl ateohol for isopropyl 
alcohol in any one of the preceding 10C 
examples and proceed as outlined in the 
example. 

ExAMPJjG Till 
- Substitute ethyl alcohol for isopropyl 
alcohol in any of Examples I through VI 10! 
and proeeed as outlined in the selected 
example. 

' ■" ' ExAlfPl/E IX 

Substitute propyl alcohol for isopropyl 
alcohol in any one of Examples I throiigb H ( 
YI and proceed as outlined in that 
example. 

In" accordance jwith the preferred 
embodiment of this invention, the propor- 
tions of alcohol in the initial solution fed 11! 
to the "column near the top thereof may be 
substantially lower than has heretofore 
been stated- However, the use of high 
percentages of alcohol in the initial solu- 
tion are permissible if especially Tapid 124 
counteTcurrent permeation of the liquid 
phases through each other is desired. 

In accordance with this embodiment, a 
substantial proportion of the total alcohol 
employed in the system in Column T is \2t 
added in the solvent - t - e.g. . naphtha, of 
unsaponifiable matter, which is fed into 
the lower acnes of the column as indicated 
at 4 in the drawing. The amount- of 
lower water soluble alcohol added in this 131 



solvent of unsaponifiable matter will vary, 
Qependent upon the source of the saponi- 
tied material which ia undergoing treat- 
ment* For example, the mixture of 
5 aoape of tall oil acids and tall oil unsaponi- 
fiable matter as obtained from treatment 
of tall oil or from treatment of tall oil 
distillation residues with alali, when pro- 
perly proportioned with water and lower 
XO alcohol, is relatively easy to fractionate 
by countercurrent treatment of tho solu- 
tion of said saponified material in water 
and a lower water soluble alcohol, even 
without added lower alcohol in the solvent 
15 of unsaponifiable matter. In such case, 
the lower water soluble alcohol is merely 
added further to improve the operation, 
and to avoid possible emulsion formation. 
Fairly small amounts of alcohol may be 
20 added to the solvent of unsaponifiable 
matteT such as naphtha, however, it will 
be apparent that no harm is done if sub- 
stantial amounts of alcohol are included 
in tie naphtha feed, though of couTse, thf* 
25 inclusion of such excesses are not economi- 
cal. Naturally, where an alcohol is 
added to the feed of naphtha at inlet 4, a 
reduction can usually be made in the 
alcohol in the solution fed in at Of 
30 course, enough lower water soluble alco- 
hol must be present in the initial solution 
to attain solution of soaps and unsaponi- 
fitoble matter. Beyond this requirement, 
the rest required to attain smooth opera- 
35 tion can be fed in with the solvent of 
unsaponifiable matter. 

WheTe mixtures of soaps and unsaponi- 
fiable matter from wool grease or from oils 
such as soybean oil, or from soap stocks 
40 from such oils are to be treated, it is pre- 
ferable to employ substantially more nf 
the lower, water-soluble alcohol in the 
naphtha feed. 

Very good results have been obtained by 
45 employment of about 5% of isopropyl 
alcohol in naphtha based upon the volume 
of the solvent, as the solvent of unsaponi- 
fiable matter. It is doubted that the per- 
centage of the lower water soluble suco- 
50 hoi should be much less than approxi- 
mately 1 per cent hy volume of the alco- 
hol-naphtha solution. On the other hand, 
the percentage of such alcohol may well 
substantially exceed the 5% above referred 
55 to. The percentage upon a volume basis 
of the aleohol may^ well extend up to 10 
or even 20% by weight of the naphtha or 
like solvent introduced. 

In referring to the solvent of unsaponl- 
60 fiable matter, especial emphasis has been 
pla red up on naphth a . It is probably on e 
of the most satisfactory materials for the 
purpose from the standpoint of costs and 
opera tins* efficiency. However, the mven- 
69 tion also includes the Tiae of other solvents 



of umsaponifiable matter which have a 
reasonable solubility with the alcohol 
component of the alcohol- water solution 
employed as a solvent of the unsaponi- 
fiable matter-soap mixture. Typical sol- 70 
vents of this rharacter are hexane, hep- 
tane, octane, nonane, decane, and like 
aliphatic hydrocarbons, or aromatic hyd- 
rocarbons, ethers or halqgenated hydrocar- 
bons such ag ethyl enedichloride compat- 75 
ible with the lower alcohol. 

The ratios of the feeds of alcohol-water 
solution of soaps and unsaponifiable 
matter, and the solution of water soluble 
lower alcohol in solvent of unsaponifiable 80 
matter, is susceptible to considerable vari- 
ation. The proportions of these feeds, as 
well as temperatures, may safelv vary, for 
tall oil with a small amount of lower alco- 
hol being* included in the naphtha feed, 85 
As previously stated, the mixture of soaps 
from tall oil acids and tall oil unsaponi- 
fiable matter in water and a lower water 
soluble alcohol, is usually comparatively 
easy to fractionate in a countereurrtnt 90 
system, when the several components of 
the system are proportioned. However, 
. where it is desired to increase the rate nf 
flow of the constituents in the system, or 
otherwise to promote efficiency of opera- 95 
tion, a small amount, e.g., 1 to 10% or 
30% of an alcohol such an ethanol, metha- 
nol, or isopropyl alcohol can be included 
in the naphtha feed to the Column I, The 
percentages herein specified are to be con- 100 
sidered as being by volume and being 
based upon the mixture of naphtha and 
lower water soluble alcohol. The alcohol 
component in the water-alcohol mixture 
acting as the solvent of unsaponiiiable 105 
matter-soap mixture, can be reduced by 
an amount &t least equivalent to the alco- 
hol which is introduced with the solvent 
of unsaponifiable matter. Sometimes the 
percentage of lower alcohol in the soap 110 
feed can be even, further reduced. 

The use of lower water soluble alcohol 
in the solvent of unsaponifiable matter, as 
employed in the xemoval of said matter 
from a solution of soaps of wool fat acids 115 - 
and wool fat unsaponifiable matter in a 
mixture of water and a lower water sol- 
uble alcohol is quite advantageous.^ In 
the separation of wool fat unsaponifiable 
matter from a mixture of such matter 120 
and soaps of wool fat acids obtained by 
subjecting wool fat to treatment with an 
itlkali, such as sodium hydroxide, a solu- 
tion of the soaps and the unsaponiflahle 
matter may be made up by dissolving a 125 
mixture of said sosups and unsaponifiahle 
matter in water and a lower water soluble 
alcohol to provide a solution containing 5 
■ $A)% hy weiffht of line soaps and the 
unsaponiflahle matter the alcohol const i- 130 
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tilting about 5% up to" about 70% by 
weight of the water-alcohol mixture. 

For purposes of extracting the unsaponi- 
fiable matter from this solution, the solu- 
5 tion may be fed in at 3 and contacted 
counterourrently in the Column I with a 
solvent^ of said^ unsaponiifrable matter 
which is immiscible with^ or at least but 
partially mieeible with the water-alcohol 

10 solution. The solvent of unsaponinable 
matter may be employed in a proportion 
of about 1 to 20 parts by volume per part 
of the solution o£ soaps and unsaponifiable 
matter in the mixture of water and lower 

15 water soluble alcohol. ^ Of course, the 
extraction of unsaponifiable matter ia 
effected by mutually oonintercurrently 
flowing the two liijuid phases through 
each other in the manner already des- 

20 cribed, 

The temperature in the extraction 
Column I preferably, should be in a range 
of about 80 to im a F, Assuming* that 
naphtha is employed as the solvent of 

25 unsaponifiable matter, a parafHnic naph- 
tha, which is liquid and of a boiling range 
of about 80 to 130° O, is tn be preferred. 
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■ The solution of unsaponifiable matter 
in the mixture of solvent and lower water 
soluble alcohol passing out at the top of 30 
the Column I may be passed to Column 
II ag previously described where it ig sub- 
jected to washing with water or a mixture 
of water and a lower water soluble mono- 
hydric saturated alcohol such an ethanol, 35 
isopropyl alcohol, methanol or the like* 
The proportion of water or water and 
lower alcohol so employed, need only be 
efficient to reduce the soap content of the 
solution of unsaponifiable matter to a 
reasonable value. Proportions by 
volume of water within a range of 0.2 to 
3.0 parts per part of solution to be washed 
are contemplated. 

The Column II may conveniently be 45 
operated at a temperature within a range 
of approximately 80 to 180° IT. in the 
manner already described in connection 
with Column I. The optimum tempera- 
ture ranges for both columns would 
appear to be approximately 13© to 150° F. 

The conditions for operation of the 
Column I and II may be summarized as 
follows: — 



50 



55 



Column I 
Solutions 

I W&ter— 60— 90% 
Water-alcohol mixtures 1 

{ Alcohol— 10^-40% 



8oap feed composition 



60 



Water— alcohol— 06 — 60% 
Solids— 6— 30% 
Solvenl^SO— 99% 



Solvent of unsaponifiable 

( Lower alcohol — 1 — 20% 
(Percentages are by weight of solutions.) 

Feed Ration 
Soap solution 1 part by volume 

Solvent of unsaponifiables 1 — 20 parts by volume 
Temperature of 'Column T 80 — 180" F, 



65 



70 



Wash water 



Naphtha 

unsaponifiable 

Temperature of 
Column 



OoirUMsr II 

0.2 — 60.0 parts by volume 
per part by volume of 
original soap feed 
1 — 20 parts by volume per 
part by volume of original 
soap feed 



The following examples illustrate the 
75 application of the principals of the pre- 
ferred embodiment to the separation of 
unsaponifiable constituents from fatty 
materials from various sources, 

10 In this example, a distillation pitch 



80— ISO 6 F. 

from a soap stock obtained in the refining 
-of soybean oil was employed as a starting 
material , This pitch contained 30.5% by 
weight of unsaponinable matter. The 
remainder of the pitch was primarily 85 
fatty acids of soybean oil. For purpose* 
of saponification, a batch was made up 
a$ follows: — 
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100 parts by weight (water free basis) 
of pitch 

16.0 partg by weight of alkali (NaOH) 
55.5 parts by weight of isopropunoi 
5 o£.b parts by weight of water 

l"hi& batch was reiluxed f or 8 hours in 
order to attain, saponification of the free 
iatty acids. The resultant mixture was 
tinea diluted *so that the solution to be 
10 extracted had the following composi- 
tion : — 

by weight- 
Pitch (water free basis in a 

saponified form) - - 19-1% 
15 Sodium hydroxide (free and 

combined - 2.9% 
isopropanol - 25-6% 
Water - - - - 52.4% 

The resultant solution was then sub- 
20 jected to continuous countercurrent 
extraction with petroleum naphtha aver- 
aging about 7 carbon atoms per molecule 
in an iron Column 1 of 2 inches diameter 
and beiflg packed with i inch Berl 
25 saddles. The column was 51 feet tall and 
the space between inlet 3 for soap solution 
and inlet_ 3 for naphtha, was approxi- 
mately 47,25 feet, there being a 1 foot t 9 
inch unpacked clearing zone OU at the 
30 top and a 2 foot, 9 inch unpacked clearing 
zone GL at the bottom* 

Soap solution was fed into the column 
at inlet 3 at a rate of 40 milliliters per 
minute and naphtha containing 4-76% by 
35 volume of isopropanol was fed in at inlet 
4 at a rate of 60 milliliters per minute. 
The temperature of the column at the 
top was 145° J. and 135' at the 
bottom. 

40 Column II, which was employed to 
wash the naphtha extract solution from 
Column I was of iron, was packed with i 
inch Berl saddles and was 51 feet tall. It 
had an unpacked upper clearing zone of 

45 1.75 feet and a bottom clearing zone of 
7 feeK 5 feet of which was packed with J 
inch Berl saddles, there being a 2 foot gap 
between the packing in the upper part of 
the column and that in the lower part, 

50 The top of the column was held at 143*5° 
3?,, while the bottom was at 135* TT. 

The naphtha extract solution from the 
Column I was fed into the Column II at 
a rate of 70 milliliters per minute and was 

55 washed with an equal volume of a mix- 
ture of 90% by weight of water and 10% 
by weight of isopropanol, 

"in the run, at least 95% of the 
unsaponifiable matter in the soap solution 

60 was extracted. The unsajjonifiable 
matter was obtained as a brownish solid, 
which was recovered by evaporation of the 
solvent medium. 

For purposes of purification of sterols, 

0 the unsaponifiable matter was dissolved 



by refiuxing in a mixture comprising 30% 
by weight of isopropyl ether and 70% by 
weight of methanol. The resultant solu- 
tion was filtered while hot to remove any 
suspended matter contained therein. Sub- 70 
sequently, it was cooled to 20° G. and the 
crop of crystals which came down wag fil- 
tered off, washed and dried. The pro- 
duct had a somewhat brownish color but 
the melting point was within a range of 75 
134 to 135 e Q. The yield was 49.7% of 
the unsaponifiable matter or 10.3% based 
upon the original pitch. The colour of 
the crystal could be improved by. recrys- 
talii&ation ami/ or treatment of the solu- 80 
tion thereof with activated carbon. In 
many instances, decolorization treatment 
apparently would not be required. 

The soap solution rema in i n g after 
extraction of the unsaponifiable matter, 85 
was acidified and the free fatty acid layer 
was water washed and dried. The fatty 
acids were then distilled under vacuum to 
yield 53.7% by weight of distilled acids 
of an iodine value of 95.1, and an acid 90 
value of 193-7. The product was a semi- 
solid at room temperature. 

Example XI 
In this example, a soybean oil by-pro- 
duct obtained from the solvent fraction- 95 
ation of the soybean oil with furfural 
was employed as a starting source 
material. This material contained con- 
siderable amounts of tocopherol, a 
material of considerable value, and atten- 1Q0 
tion was given to the recovery of this 
material in undegraded form along with 
the other unsaponifiable matter. In 
addition to tocopherol, the material con- 
tained free fatly acids of soybean oil. JQ5 
glycerides of soybean oil and unsaponi- 
fiable matter such as sterols including 
stigmasterol. The properties of the 
by-product material were as follows : — 

Iodine value - - - - 137.9 110 
Acid value - - - - 32.5 
Per cent tocopherol - - 2,51 
Per cent unsaponifiable 

matter - - - - - 7.89 r 
For purposes of effecting the aaponifi- 115 
cation of the by-product, a batch of the 
following composition was made up 
which, upon the basis of each 100 pounds 
of water free by-product wag of the com- 
position: — 120 
By-product - - - 100 pounds 
Sodium hydroxide - 20 pounds 
Water 69 pounds 

100% isojjropyl alcohol 135 pounds 
In preparing the batch, water and alco- 125 
hoi can be made up as a separate solution, 
if so desired. 

In order to obviate the destruction of 
tocopherol, saponification of this material 
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was conducted under nearly oxygen f re© 
conditions. To this end 3 as preliminary 
step to the saponification, all of the fore- 
going constituents -except the by-product, 
i were- brought ^ together : und refiused in 
order-to remove any dissolved oxygen. 3?he 
deoxygenated- solution was then cooled to 
50* U. - while- nitrogen g&s was bubbled 
tker-etoroiiglL- in. order to sweep out any 

10 oxygen- which might get into tie system. 
The by-product was then added and the 
mixture was brought to reflux- tempera- 
ture and maintained at such temperature 
for 2- hours- while- nitrogen, was continu- 

15 ally bubbled through the mixture, in 
order to assure as nearly oxygen free con- 
ditions as could be- attained. Subse- 
quently for each 10t) pounds of by-product 
ISC pounds -of water, free of dissolved 

20 oxygen^ was added and the soap feed 
solution was protected by nitrogen gas at 
all times. 

The composition of the feed solution as 
fed to the Column I: was as follows : — 
25 By weight 

By-product - - - - 20% 

Isopropyl alcohol - " .. - : - - 25% 
Sodium hydroxide (free and 

combined) - - - 4% 

30 Wjater - - - - - 51% 

This solution contained approximately 
0.o% by weight of tocopherol and l,d8% 
of ungaponifiable matter. The specific 
gravity was found to beQ.974. 
35 ^ l^or purposes of extracting the unsaponi- 
-fiable matter from this solution, a stain- 
less steel column of 2 inches diameter 
was employed as Column I. The spaCB 
between the inlet of soap solution and 
40 naphtha was 5& feet. " There was a clear- 
. ing section of 30 feet : at the top of the 
column and a second clearing section of 
5 feet at the bottom. 

The naphtha solution from the column 
45 was continuously eountercurrently washed 
' - with water in a second column (II) of iron 
which was 47.35 feet 'between the inlets 
of naphtha and soap- solution and had a 
top clearing section of 1.75 feet and a 
50 bottom clearing sectionof % feet. 

The operating conditions for Column I 
were ag follows:- — - - 

Soap feed - - - 50 milliliters 
rTaphtha feed con- 
55 taining 4.7€% by.- . 
volume isopro- 
-panol - -~ -- 150 milliliters 
Temperature top - 140° 5\ 
Temperature bottom ^ 130" I\ 



The conditions of operation for Column 60 
II were as follows : — 

Feed — The naphtha^ extract from 
Column I 

Wash Water — oQ milliliters per minute 

Temperature^Top— 110° 1\ & 

Temperature — Bottom — 105° F. 

The solvent was -distilled oft* from the 
naphtha phase -to recover the unsaponi- 
fiable matter. 

The recovery of tocopherols based on 70 
the content determined analytically upon 
the original by-product, was 80%. The . 
recovery -of unsaponifiable- matter was 
99% calculated upon -the same basis. 

The unsaponiflable matter as obtained 75 
from the -naphtha- 'solution from Column 
II was- worked; up ^s follows : — 

The unsap oninable matter was dis- 
solved in an appropriate solvent medium 
of which a number were tested. The go 
ratio of solvent was 5 milliliters per 
gram of unsaponiflable matter, Of 
several solvents tested, one comprising 
33% .isopropyl ether and 08% methanol 
(percentages- by volume) was found to be 85 
exceptionally satisfactory. The unsaponi- 
flable matter was dissolved by refluxing- 
the solvent medium } refluxing being con- 
tinued until solution was complete. The 
solution was theu cooled to about 10 to W 90 
0. and the resultant crop of crystal^ com- 
prising primarily the sterols of the 
unsaponinable ma Iter t were filtered off 
and washed with enough solvent to remove 
the intense reddish-yellow color resultant £5 
from adherent tocopherol or inhibitoL In 
this washing operation, I to -1.5 milli- 
liters, per gram of 'unsaponiiiable matter 
was found to be sufficient i The sterolsi 
after removal of the solvent, were a straw 10( 
color and of high melting point* t 

The solution of inhibitols remaining in 
the solvent is very rich in tocopherol and 
is of an intense red color. It can be _ 
.processed further by distillation under jQfl 
vacuum- or hydrogenation. 

The temperature of distillation may be 
carried to about 300° O. and about 90% 
of the tocopherol" in the original inhibitol 
fraction can be so recovered. HC 

If desired, the tocopherol may be deo- 
dorized by steam under a temperature of 
1£5 * C. and a pressure of 4.5 millimeters 
- absolute. - 

The results attending the use of several US 
systems of solvents as above outlined for 
crystftllirin^ out sterols are tabulated as 
follows:^- 
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Example III. 
Til this example a by-product from the 
furfural extraction of soybean oil, corree^ 
ponding to that described in Example II ? 
was employed. The by-product was 
saponified and made up into solution in 
water and isopropyl alcohol in lie manner 



described in the latter example. The 10 
by-product contained 1.96% tocopherol 
and 7.02% unsaponifiable matter ^ {per- 
centages by weighty , The average iodine 
value was 14S,4 and the acid value was 
48.9. 15 
A total of 1*780 pounds of this by-pro- 
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duct was saponified, made up into solution 
for extraction with, naphtha la the maimer 
hereinafter to be described* The by-pro- 
- duct ^fts saposnified^ made up into solu- 
5 tioit:anjd extracted in a & inch stainless 
iteet column , 83 feet, 9 inches higher, 
packed with £ inch Berl saddles. It had 
an upper ' clearing zone of '-31 .75 feet 
packed and 3*75 feet unpacked 

jO and a lower- clearing zone of 6 
feet unpacked. The soap feed rate was 
150 to aJ26 milliliters per minute and the 
naphtha- f eei rate was from J.50 to 600 
milliliters per minute. JHowever, most 

15 of the run was at a soap feed of 150 milli- 
liters and a naphtha feed of 300 .to 400 
milliliters .per minute. - The naphtha 
feed employ ed. * in these runs included 
4.76% by Volume of isopropanoL About 

20 95% of the .tocopherol present in the 
original by-product wag extracted. v 

The napntha\ solution was washed fee 
of soaps with ^water in a 3 inch iron 
column, .87,5 feet high, packed with $ , 

25 inch Berl saddles/ with an' upper clearing 
zone of 23.8 feet (partially packed) and a 
lower clearing zone of 6.5 feet (unpacked). 
The naphtha-solution could, if desired, be 
partially (e<g.* 60 to 90%) stripped . of . 

30 naphtha before it is washed. 

- ftzam a totejUof l fl 780 pounds of by~pio 
duct, there was' recovered 122 pounds of 
unsaponifiable matter representing a yield 
of 6.85% or 97.6% of the" amount mdx- 

35 cated by analysis. The unsaponifiable 
matter composite, contained 31.7% by 
weight of tocopherol which represented a 
yield of 3.17% by weight based on the 
original by-product. 

40 " " Twenty-five pounds of the unsaponi- 
"fiabie matter obtained as above" described, 
"was crystallised from a mixture of 70% by 
weight of methanol and 30% by weight of 
isbprppyl ether-at a temperature of 20° C. 

45 ^rhe crystals were washed with additional 
solvent and a yield of 29.5% sterols with 
"a -melting point of 137.3 to 138.2° C. was 
obtained* " The sterols constituted 2.02% 
by- weight ~o£ the by-pTodnet. _The 

50 inhibitol -feaction remaining in. the_ soK 
vent constituted 4(hl% by weight; -of the 
unsaponifiable matter representing -4. 83% 1 
by weight of the original by-product:, The 
yield of tocopherol obtained by dietilla- - 

55 tJoii of the inMbitol fraction was 1.93% by 
weight based on the by-product employed 
as a source material. 

TftyJTlTPT.TI) xhi 

This example applies to the extraction 
60 ~~oJE : - "lie- - unsaponifiable matter .'of wdoI 
grease from a mixture of crude wool 
grease including fatty acids, sterols such 
a B cholesterol, tri-terpine alcohols m and 
other constituent© , .A soap composition 



was made up from this crude wool grease 65 
having the following composition ; — 
Crude wool grease - - 200 pounds 
Isopropanol - 111 pounds 

Water - 105 pounds 

Sodium hydroxide - - 30 pounds ZD 
.The mixture was refluxed for 17 hours. 

Since the resultant i soap mixture did 
not appear to be fully saponified, an addi- 
tional 10 pounds of sodium hydroxide was 
. added and the material was refluxed over- 25 
night. The resultant soap mixture was 
mad© up into solution of the following 
composition : — 

by weight 

Wool grease - ~ - 14.3% 80 
Isopropanol - - - 22.6% 

Water - - ..- - - 60.2% 
Sodium hydroxide - 2.9% 
. This solution was subjected to extrac- 
tion in naphtha in a stainless steel column 85 
of gincheg diameter having a space of 59 - 
feet between the inlets for solvent and 
soap solution with appropriate clearing 
■ zones, about 23*5 feet, at the upper end 
and about 5 feet at the lower end. A 2 90 
inch column of iron was employed for the 
water washing of the naphtha solution of 
unsaponifiable matter obtained. It cor- 
responded to lie Column H described in 
Example II. , 95 

The soap solution was subjected to inti- 
-mate countercurrent contact in the 
Column I with a petroleum naphtha (of 
an average of 7 carbon atoms per mole- 
cule) containing 4.76% of isopropanol by iqq 
volume. The soap feed to the column 
was 30 milliliters per minute. The naph- 
tha feed, was 60 milliliters per minute. 
The column was maintained at 145" F. 

The naphtha extract solution from the 105 
first column was subjected to w washing 
with an. aqueous mixture comprising 80% 
wafer and 20% isopropanol by volume m 
'Column II, the feeds being the naphtha 
extract solution from the first column, the 110 
aqueous isopropyl alcohol solution being 
in a proportion of. 60. milliliters per 
minute. The column was operated at a 
temperature of 135* E. The recovery was 
97% of the total unsaponifiable matter UJ. 
from the naphtha extract solution. The 
recovery of total unsaponifiable matter 
was almost theoretical, , ^ 
Example XIV - 
A second run was then conducted with J2© 
wool grease as above described, the appa- 
ratus being the same as in Example 
XIII. The wo;&l grease was saponified by 
treatment in a batch of the following 
composition : — 125 
Crude wool grease - 100 pounds 
Isopropanol - - 55.5 pounds 
Water - - - - 52.5 pounds 
.. Sodium hydroxide - 15 pounds 
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The saponification reaction wa& conducted 
over a period of 6 hours, A sample of 
uneaponifiabe matter isolated from the 
baton at the conclusion of this time, had 
5 a good color and a saponification value of 
1.8. The batch was then, diluted with 
71,5 pounds of isopropanol and 374 
pounds of water, 71.5 pounds of naph- 
tha was also included though it has been 

1Q found that this component is unnecessary. 
The composition of the batch upon a 
naphtha free basis was : — 

14.3% by weight of wool grease 
2&.5% by weight of isopropanol 

15 61.1% by weight of water 

2.15% by weight of hydroxide 
The solution was then extracted by 
countercurrent contact with naphtha in 
the Column I described in Example X, 

20 the feeds being soap solution 35 milli- 
liters per minute, naphtha containing 5% 
of isopropyl alcohol, 60 milliliter^ per 
minute* The temperature of operation 
waft 145* F, Under these conditions, the 

25 column operated quite satisfactorily. 

The solution from the Column I com- 
prising the naphtha and unsaponifiable 
matter was then water washed in a second 
Column II which was the same as des- 

30 cribed in Example X. The feed of 
unsaponifiable matter was 70 milliliters 
per minute which was countercurrently 
washed in the column with a mixture com- 
prising 20% by volume of isopropanol and 

35 80% by volume of water, the feed of the 
washing solution being 70 milliliters per 
minute. The temperature of column was 
195° 3f. The solution of unsaponifiable 
matter in naphtha was then subjected to 

40 distillation in order to eliminate the naph- 
tha contained therein. The resultant 
unsaponifiable matter as recovered, was 
acceptable in regard to color and other 
characteristics* 

45 Example XT 

Substitute soybean oil for soybean by- 
products in Example XI and proceed as in 
the latter example. The yields or 
unsaponifiable matter obtained in this 

90 example, of course, will be much lower 
than in Example XI owing to the fact 
that the concentration of such unsaponi- 
fiable matter in the starting material is 
relatively low, 

55 Example XTI 

Substitute sugar cane wax or sugar cane 
oil for soybean by-product in Example 
XI and proceed as in the latter example. 

Example XTII 
60 Substitute cotton seed oil for soybean 
oil by-product in Example XI and pro- 
^ ceed as in the latter example. 



Example XTIII 

Substitute fish oil, e.g., cod liver for 
soybean by-product oil of Example X and 45 
proceed as in that example. 

While the process has been described 
with reference to embodiments in which 
the naphtha or like solvent and the lower 
alcohol are introduced together through 70 
the same inlet, it is to be understood that 
the alcohol and the naphtha may be sepa- 
rately introduced. Preferably the lower 
alcohol is introduced into the column near 
the point where the naphtha is intro- 25 
dueed. However, the alcohol may be 
introduced at a point intermediate the 
naphtha and the soap solution inlet or 
even below the naphtha inlet. 

The countercurrent extraction of the 80 
unsaponifiable matter from the soap solu- 
tions in vertically elongated towers or 
columns constituting extraction zones, has 
been particularly emphasized. However, 
it will be understood that other types of 85 
apparatus may also be employed in the 
performance of the countercurrent extrac- 
tion. For example, it is contemplated 
to employ centrifuges including inyo- 
lutely coiled perforated diaphragms dis- 90 
posed to rotate about their axis. Naphtha 
is fed in at the outer periphery and solu- 
tions of fatty acids, unsaponifiable matter 
and the like in water and alcohol can be 
fed in axially. Apparatus of this type 95 
is disclosed in such United States patents 
as 2,209,577; 2,281,796; 2,100,375, 
1,936,523 ; and 2,286,157. In the appar- 
atus ?f the type disclosed in these patents, 
the liquid phase of lower density fed in at 100 
the outer periphery permeates inwardly 
toward the axis and the heavier soap solu- 
tions fed in at the axis permeate out- 
wardly. The two phases are drawn off at 
the respective limits of -their paths of 105 
travel in the centrifuge by means °f 
appropriate devices not constituting a part 
of this invention and therefore not specifi- 
cally illustrated. 

What w ® claim is : : — 110 

1. A process of obtaining unsaponifiable 
matter of a glyceride oil containing said 
matter, which process comprises treating 
with alkali, a solution comprising 3 to 
50 per cent, of said unsaponifiable matter, 115 
dissolved in a mixture of glycerides of 
said oil, and free fatty acids of said oil, 
or soaps of said acids, whereby to convert 
the glycerides and any free fatty acids 
present into soaps r making up the mixture 120 
of soaps and unsaponifiable matter in a 
proportion of 100 parts by weight upon a 
water free basis into a soap dispersion in 
water in a proportion of 146 to 1460 parte 
by weight and a lower monohydric, 125 
saturated, alkyl alcohol containing 1 to 3 
carbon atoms, in a proportion of 61 tQ 0DLO 
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parts by weighty .flowing the resultant 
soap dispersions counterKJurrently witl) 
solvent of unaaponifiable matter insol- 
uble in the- solution in an extrac- 
5: tion zone in a proportion of X to 
10 parts by volume p f er part by volume 
in an extraction zone in. a proportion of 1 
to } 0 parts by volume per part by volume 
of the soap dispersion^ recovering a sohi- 

10 tion of umaaponifiable matter in said 
solvent from said extraction, zona and 
evaporating the solvent to recover the un- 
saponifiable matter contained therein. 
Z. A process according to Claim 1, in 

15 which the solvent of unsaponifiable matter 
is naphtha. 

3- A process according to Claim I 
or. 3, in which the -alcohol is isopropyl 
alcohol. 

20 * 4r- A process according to Claim 1 or 2, 
in which the alcohol is methyl alcohol. 

o> A process according to Claims 1 to & s 
in, which the glyceride odi is soybean oil 
and the mixture contains from 4 to 30% 

25 of unsaponifiable matter of soybean oil 
and 5 to 40 % of free fatty acids of soybean 
oil, and in which _after tne treatment with 
alkali the mixture of soaps, and unsaponi- 
Sable matter is made up into a soap dis- 

30 persion in which the water ia present in 
a proportion, of 277.6 to 2775 parts, and 
the alcohol is present m a proportion of 
92.5 to 925 parts for each 30Q parts of the 
mixture. _ 

35 S- A process according to Claims. 1 to 3 , 
ia which the solution to be treated is that 
re^^ting from, the solvent extraction of 
soybean .oil with furfural to obtain a solu- 
tion of highly unsaturated . glycerides, 

40 sterols; inhibitor and Jree fatty acids, in 
furfural^ ^rfraeting out most of. the 
glycerides froitf.7 the/, solution with 
naphtha, and evaporating- the furfural in 
the residual, solution^ arid ia which the 

45 soap& and unsapon^feble matter is .made 
up into a .soap oOspersibri in . which alcohol 
is employed in a proportion 61 1S6 pounds 
for each 200 pounds - \6£ the coventrate 
prior to sapaaafieatLon^ the solution being 

50 diluted with 555 pounds of water* 1 
. t 7. A:p3?oc"ess according to Claims "1 to 3, 
in which the Solution- tq be treated with 
alkali ia the " by product obtained, " by 
extraeMng- ^pybeaii ."'oil with ftirfuial^ 

55 washing: the- furfural ^splufibn, rSch"in un> 
sp.twt^^ gl^^die& Mid unsaponifi^ble 
matter^ withiiaph'tHa to remove^ycerideB, 
l^en r^overin^" said by-products from the 
fuyful^/ and lnwMcn the soaps, of fatty 

4S0 dcida/of soybean oil ani irrisaponififtble 
"raatter of soybean oil are made up into a 
soap^ dispersion comprising for. each 100 
partg^by weight upon water free basis of 
the byproduct subjected to^aponific&tioii, 

65 4^ -to -452 iitteiy ^weight of isopropyl 



alcohol and 138 .8 to 13*88 parts by weight 
of water. 

8. A process according to Claims X t Z 
and & s in which the solution to be treated 
with alkali is the by-product obtained by 70 
extracting soybean oil with' furfural, 
washing the furfural solution, rich in 
unsaturated glyeerides and unsaponifiable 
matter with naphtha to remove gly cerides, 
then recovering said by-product from the 75 
furfural and in which the soaps of fatty 
acids of soybean oil and unaaponifi&ble 
matter of soybean oil axe made up into a 
soap dispersion comprising for each 100 
parts of by-product, 81.9 to 819 parts of 80 
methyl alcohol and 158,0 to 1530.0 parts 

of water,* ^ ■ . 

9. A process according to any one of the 
preceding . claims , in which the solution 

of unsaponifiable matter in the solvent ^ &S 
washed .with water prior to the evapora- 
tion of the solvent- 

10- A process according to any one of 
the preceding claims, ia which prior to 
making up the mixture of soaps and un- 90 
saponmable matter the soaps are acidified 
to liberate free fatty acids, free fatty acids 
ate selectively distilled off from the un- 
saponifiable matter, and the still residues 
are subjected to saponification with alkali 95 
in order to convert the free fatty acids; 
therein into soaps, : _ 

11. A process according to any of the 
preceding claims in which sterols in the 
unBaponmiable matter are; separated from 100 
the remainder of the unsaponifiable 
matter" e.g_ by crystallimtion. 

IS/ A process according to any .one of 
the preceding claims, in which the extrac- 
tion, zone is elongated and the soap di&- 105 
persibn is introduced into the upper por=- 
tion of. the extraction aone and the solvent 
is introduced into the lower portion of the 
same zone. 

13* A process according to any one of 110 
the preceding claims, in which the solvent 
oi unsaponiikble matter is fed into the 
extraction zone with additional lower 
water soluble alcohoL 

14. A process according to Claim 13, in 115 
which tjie solvent of unsaponifiable matter 
and the lower water soluble alcohol are 
introduced into the extraction zone in a 
common stream. 

. 16. A process according to Claim IZ, in 120 
which the solvent j)f unsaponifiable matter 
and an additional v lower water soluble - - 
sJcbhoVjare. introduced into the elongated 
extraction zone . in . separate streams 

16* A process according to Claim 16, in 125 
which the additional lower water soluble 
alcohol is introduced into the extraction 
2oneLaf a point near the point of solvent i - 
introduction. 

17. A process according to Claim 15 or 130 
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16, in which the additional lower water 
soluble alcohol is introduced into the 
extraction zone between the point of soap 
dispersion feed and and the point of with- 
5 drawal of the solution of unsaponifiahle 
matter. 

18. A process according to Claim 16, in 
whioh the soap dispersion ig fed into the 
extraction zone at the inlet near to but 

10 spaced from one end thereof, and the sol- 
vent is fed into the zone at an inlet near 
to f but spaced from, the other end of the 
zone, the additional lower water soluble 
alcohol being- introduced at a point on the 

15 same side of the first mentioned inlet as 
is the second mentioned inlet, 

19. A process according to any one of 
the preceding claims, in which alcohol 



comprising 10 to 40 per cent, of the solu- 
tion of soaps and unsaponinahle matter 20 
is flowed counter-currently with a solution ' 
of naphtha and 1 part by volume of said 
solution is fed into said zone, 1 to 30 parts 
by volume of a solution of naphtha and a 
lower water soluble monohydrfc alcohol 25 
containing 1 to 20 per cent, by volume of 
said alcohol. 

20. A process of obtaining unsaponi- 
jELable matter of a glyceride oil containing 
uaid matter substantially as hereinbefore 30 
described and as illustrated in the accom- 
panying drawings. 
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Chartered Patent Agents. 
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